SUMMARY Sixty children who survived meningitis during the outbreak of meningococcal group B infection in Bolton 1971-74 were assessed between 5 and 9 years later. Each case, together with a matched control, has been examined clinically and subjected to a number of psychological tests and to routine audiology. The results, unlike those from other series, did not demonstrate any incoordination, ataxia, or other physical abnormality, nor was there any statistically significant impairment on psychological testing. The incidence of sensorineural deafness (5 %), although marginally lower, was comparable with the best of other series. When compared with the incidence in controls (3 %) it is not statistically significant. A 'mattress test', suggestive of vestibular damage, was positive in those with more severe degrees of sensorineural deafness. The high mortality in the Bolton series (17 %) has been reconsidered and it is concluded that unless a potent meningococcus type B vaccine is developed, mortality would still be high in a similar outbreak today.
Although there have been several follow-up studies of cases of meningitis since the war, these have concentrated on aspects such as audiology or psychology, rather than being comprehensive. Few studies have used controls.
In the present study 60 children who had meningococcal meningitis in the Bolton outbreak of were assessed after an interval of 5-9 years. Three types of investigation were done: clinical, audiological, and psychological. A similar number of controls was subjected to exactly the same investigations. This was considered essential as possible complications of meningitis-such as deafness, behavioural problems, and various degrees of brain damage-occur for other reasons.
The Bolton outbreak was reported by Farries et al.1 There were 82 cases of meningococcal infection including 14 (17 %) children who died. Seventy-three of these children were admitted to one hospital.
Thirty-three were under age 2 years and all but 6 of the others were under 7 years. Meningococci were isolated from the cerebrospinal fluid, the blood, or both these in 54 cases. No further diagnostic criteria were given in the original paper but all the case records have been examined (by P D M) to ascertain that the 60 cases in the present series are correctly included, having regard to the history, the clinical findings including the typical rash in many cases, the laboratory findings, and the response to treatment.
Thirty-nine strains of meningococci were tested *Carried out on behalf of The Medical Services Study Group of the Royal College of Physicians, Albert Street, London. and 32 were found to be group B. There were also 3 group A, 3 group C, and one that was untypable. All but two strains, one each group A and C, were sulphonamide sensitive. All the group B strains were found to be of serotype 2. The attack rate in children was high and reached 184 per 100 000 in the 6-to 11-month age group. Audiology. The results are set out in Table 1 . During the history taking each parent was questioned about any ear troubles from which her child might have suffered. Fourteen of the cases and 17 of the controls gave a positive reply. On initial assessment 13 of the meningitis group were found to have some hearing impairment compared with 7 of the controls. On repeat testing this was reduced to 6 (10%) and 4 (7 %) respectively. Bone conduction tests were unsuccessful in one control owing to poor co-operation. Three (5%) of the meningitic group showed sensorineural deafness, all unilateral, as did 2 (3 %) controls, one of which was unilateral. These children were then asked to perform the mattress test. One child in each group showed no unsteadiness. Each had only minimal nerve loss. The remaining 2 cases and one control were unsteady and all had appreciable sensorineural deafness.
Psychological testing. 
Discussion
The outcome in meningitis depends on a number of variable factors. Among these are the causative organisms, the age of the patient, the medical era when it occurs, the type of community, the general level of nutrition and child health, and the efficiency of the medical services.
Bolton is a northern industrial town. In the early 1970s, at the time that these meningitis cases were occurring, most of the housing dated from the industrial revolution. There is no reason to believe that medical care was either particularly good or especially bad. The infant mortality rate in 1970 in the old county borough of Bolton (population 152 000) was 22-12. In 1980 in the new Bolton Health Authority area (population 260 200) the infant mortality rate was 12 00. The corresponding figures for England and Wales were 18 00 and 12.00 respectively. The immigrant population was low and the series contained only one child from the Indian subcontinent. Social Classes IV and V were the ones to be affected. The carrier rate for meningitis group B was high (34%) among families of cases.
The death rate was high (17 %), and the children who succumbed were all aged under 2 years. It is reasonable to suppose that had they been in better general health they might have been better able to withstand the infection.
It is noteworthy that the amount of morbidity in survivors is very little. There was nothing at all to pick out on general examination and there is only a small excess of hearing loss in the meningitis cases compared with controls.
Similarly psychological testing showed no sequelae that could clearly be attributed to meningitis. The worst that could be said was that there might be a 'tendency towards' lower performance and lower IQ without it being in any way statistically significant compared with controls.
There are few postwar papers that deal generally with the long-term ill effects of meningitis. Grove Landthaler and Andrieu-Guitrancourt3 studied 53 cases of meningitis of various types and found that 9 cases were ataxic and had hearing defects. In none of these studies was a control group used.
In the present series there was no significant higher incidence of any physical disability compared with controls. In particular there was no ataxia as described by some authors. In the present series the incidence of hearing loss is 10% in the meningitis cases and 704 in the controls. Half of these were sensorineural in type in both groups, the incidence therefore being 5% and 3 % respectively. In one case and one control the nerve loss was slight, and in 2 cases and one control it was significant. The figures are somewhat lower than in the various series quoted, but as they are controlled they probably reflect more correctly the true incidence. It suggests that deafness is not common as a sequel to meningococcal meningitis which is adequately treated and that the incidence is lower than in other forms of bacterial meningitis. Streptomycin had not been used in the treatment in any child with hearing loss in this series.
The mattress test by itself cannot be accepted as indicating vestibular damage. This would require additional specific tests. It was positive in this series only in those with more severe degrees of sensorineural deafness, although in 2 out of the 3 it was unilateral. In the control child it was bilateral but there were indications of other neurological damage which probably occurred at birth. It suggests that cases of sensorineural deafness after meningitis should in future be investigated for vestibular damage also.
As with other sequelae of meningitis there is a wide divergence in the findings of different workers when considering psychological problems. In contrast with other workers, psychologists usually used controls. Unfortunately, none followed up cases of 
